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MEMORANDUM
To: David Stiger
From: Ben Swanson

Subject: ~ Williamson Translational Research Building Traffic Impact Study
Date: 12 September 2012

Resource Systems Group was asked to assess traffic impacts associated with the proposed Williamson
Translational Research Building (WTRB) on the Dartmouth Hitchcock Medical Center (DHMC) campus.
This memorandum presents the results of our analysis.

1.0 Introduction and Background

The proposed Williamson Translational Research Building (WTRB) is located on the main DHMC campus
and will provide new medical research space and administrative offices, and will be primarily filled by
researchers and staff from the Dartmouth Medical School (DMS). We understand this project will add
approximately 300 new employees and that additional parking is planned to be created on-site to
accommodate these new employees. Figure 1 presents the preliminary project site plan and Figure 2
presents the general project location. All new project generated traffic will access NH 120 and the
surrounding road network by way of Medical Center Drive, Lahaye Drive and Mount Support Road.

The NH 120 corridor has been an area of growth for many years and with several recent development
proposals, traffic conditions along the corridor have been studied extensively in recent years.
Additionally, as traffic volumes have increased during the weekday AM and PM peak periods, NHDOT has
commissioned a comprehensive corridor study to examine potential large scale improvements that could
help mitigate peak period delays and improve overall safety along the Route 120 corridor. Due to the
level of recent analysis and considering the pending corridor study, it was decided in conversations with
NHDOT and City of Lebanon Staff! that this traffic study for the WTRB project should focus efforts on
assessing impacts at the following three intersections:

= NH 120/Medical Center Drive;
= NH 120/Lahaye Drive; and
= Lahaye Drive/Mount Support Road.

NHDOT staff have also requested that delay and level-of-service results be provided without commentary
for the following three additional intersections by the Exit 18 Ramps:

= NH 120/Heater Road
= NH 120/1-89 Exit 1 Northbound Ramps
= NH 120/1-89 Exit 1 Southbound Ramps

! A preliminary project scoping meeting was held on 14 June 2012 at the NHDOT Concord offices and the ultimate scope of analysis has
been determined through email and phone correspondence with NHDOT District 2 staff.
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Beyond this assessment of impacts, the applicant is working with NHDOT and the City of Lebanon to
determine an appropriate contribution to overall NH 120 mitigation efforts and will also provide NHDOT
a comprehensive set of traffic volumes for the NH 120 corridor from the NH 120/Hanover Street
intersection through the NH 120/Greensboro Road intersection, including recent peak hour traffic count
data, design hour volume adjustments, projected volumes from all recently permitted projects on the
corridor, and new WTRB generated traffic volumes, to be used in future planning efforts.

This traffic impact study includes the following items:
= The project description and study scope
=  Traffic volumes in 2015 and 2025 with and without the project
=  Estimated congestion in 2015 and 2025 with and without the project

= Recommendations

This study relies upon design standards and analysis procedures documented in the 2000 Highway
Capacity Manual,! Trip Generation,2 A Policy on Geometric Design of Highways and Streets,3 Manual on
Uniform Traffic Control Devices (MUTCD),* and Traffic Impact Evaluation: Study and Review Guide.>

Figure 1: Preliminary Project Site Plan

PP

! Transportation Research Board, National Research Council, Highway Capacity Manual (Washington, DC: National Academy of Sciences,
2000).

?Institute of Transportation Engineers, Trip Generation 8" Edition (Washington, D.C.: Institute of Transportation Engineers, 2008).

* American Association of State Highway and Transportation Officials (AASHTO), A Policy on Geometric Design of Highways and Streets, 6™
Edition (Washington DC: AASHTO, 2011).

* American Traffic Safety Services Association (ATSSA), ITE, and AASHTO, Manual on Uniform Traffic Control Devices, 2009 Edition
(Washington DC: FHWA, 2009).

® Vermont Agency of Transportation, Development Review Section, Traffic Impact Evaluation Study and Review Guide (October 2008).
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Figure 2: Project Location
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2.0 Analysis Traffic Volumes

For this analysis, study area traffic is characterized by NHDOT continuous count station 253025 on NH
120, approximately 1 mile south of the Hanover/Lebanon town line, and weekday AM and PM peak
period intersection turning movement counts conducted by RSG on October 20t 2011, January 10t 2007,
and April 11th 2007.1 Analysis volumes include design hour and annual adjustments and consider the
impacts of project generated traffic in addition to traffic from other recently permitted projects.

Resource Systems Group analyzed the two highest peak hours of traffic for both the adjacent roadway
and the proposed research use: the weekday AM and PM peak hours. New Hampshire traffic conventions
typically analyze traffic conditions in the base year (the year construction is estimated to be complete)
and ten years in the future. The target year for completion of this project is 2015.

Thus, the following scenarios are evaluated:

»= 2015 No Build z this scenario includes count volumes adjusted to design hour conditions in the
base year and including traffic from all other recently permitted projects in the area.

= 2015 Build z this scenario adds project generated traffic to the 2015 No Build scenario volumes.

= 2025 No Build z this scenario includes count volumes adjusted to design hour conditions in the
future year and including traffic from all other recently permitted projects in the area.

= 2025 Build z this scenario adds project generated traffic to the 2025 No Build scenario volumes.

2.1 Other Development Volumes

Other development volumes (ODVs) represent trips generated by anticipated developments in the study
area that have been permitted but not yet constructed. For the purposes of this study, trips generated by
ODVs are included in every scenario because we assume they are already present on the road network in
the analysis years.

At the initial project scoping meeting with NHDOT and City of Lebanon staff, it was determined that ODVs
previously accounted for in the recent Altaria development Traffic Impact Study? should be included in
this study. The Altaria Traffic Impact Study included the following ODVs:

* Hotel and Conference Center on Labombard Drive

=  The DHMC Outpatient Surgery Center off Lahaye Drive3

*  The Hypertherm building on Heater Road

=  The DHMC medical office building on Heater Road

=  The Timberwood (previously Ivy Commons) housing development on Mount Support Road*
= The ICV Phase 1 office building on Etna Road?

= The ICV Phase 2 office building on Etna Road

» The Gile Hill housing development off Medical Center Drive!

! Both the NH 120/Medical Center Drive and NH 120/Lahaye Drive intersections were counted as part of a comprehensive data collection
program on October 20" 2011. The Lahaye Drive/Mount Support Road intersection was not counted on this day and the most recent
data available here is from 2007. Due to active construction on Mount Support Road at the time of analysis, we have not conducted an
updated count here but have balanced volumes to the recent counts conducted at NH 120/Lahaye Drive.

* The Altaria Traffic Impact Study was conducted by Vanasse Hangen and Brustlin, Inc. on July 9" 20009.
* The DHMC Outpatient Surgery Center was completed and occupied prior to the October 2011 traffic counts.
* Based on conversations with Timberwood staff, the development was approximately 50% occupied in October 2011.

® The ICV Phase | building was constructed and occupied prior to the October 2011 traffic counts.
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Since the Altaria Traffic Impact Study was completed in 2009, prior to our traffic counts in 2011, several
of these developments have been constructed and occupied. Vehicle trips from uses that were
constructed and occupied prior to our counts in October 2011 are included in the count volumes and thus
additional projected volumes are not also included for these uses. For the Timberwood and Gile Hill
housing developments we have spoken with development staff and have ascertained that approximately
half of each development was occupied in October of 2011. Thus, we have assumed half of the originally
projected traffic from these uses was already on the road network during our traffic counts and have only
added additional trips for the remaining housing units that were then unoccupied. In addition to the
ODVs assumed in the Altaria study, we have also included additional background traffic associated with
the Altaria Phase I and Altaria Phase Il developments. Traffic from the Altaria Phase I development is
added to background volumes in the 2015 analysis scenarios and traffic from both Altaria Phase I and
Altaria Phase II are added to background volumes in the future year 2025 analysis scenarios.

2.2 Volume Adjustment Factors

Peak hour traffic count volumes for the weekday AM peak hour (7:15-8:15 AM) and for the weekday PM
peak hour (4:30-5:30 PM) are adjusted to represent design hour volume (DHV)?2 conditions in 2015 and
2025 using three adjustment factors:

1. A monthly adjustment factor based on the 2011 average peak hour of the peak month for NHDOT
continuous count station 253025 on NH 120 in Lebanon NH (in 2011 October was the peak
month for both the AM and PM peak hours and results in a corresponding DHV factor of 1.0 for
both time periods;

2. Anannual adjustment factor based on a 1% annual background traffic growth rate3; and

3. A peak hour factor adjustment for each individual movement for the capacity analysis which
reflects the peak 15-minute period during the peak hour.

2.3 Trip Generation

Trip generation refers to the number of new vehicle trips originating at or destined for a particular
development. For this analysis we have used trip generation rates presented in the Institute of
Transportation Engineer’s Trip Generationfor the Research and Development land use (LU 760), which is
the most applicable available land use category.

Applying the ITE trip generation equations for LU 760 to the 300 new employees that will occupy the
WTRB, we project the site will generate approximately 150 new trips during the weekday AM peak hour
(129 entering and 21 exiting) and 151 weekday PM peak hour trips (15 entering and 136 exiting).

To distribute new project traffic onto the surrounding road network, we consulted the recent 2010 Smart
Commute Survey conducted by Resource Systems Group for DHMC, in which employees were asked to
answer a series of questions regarding how they travel to work along with their town of residence. This
survey included responses from 1,965 participants, 126 of which identified as being employed by the
Dartmouth Medical School. Figure 3 presents the percent distribution of DMS employees by the various
routes accessing the DHMC facility. Additionally, we have assumed that 75% of traffic to and from the
south along NH 120 remain on NH 120 to DHMC and that 25% use Mount Support Road.

! Eighty percent of the Gile Hill housing units were complete in October 2011 and we assume the site was 50% occupied in October 2011.
> The DHYV is the average peak hour of the peak month and is used as the design standard in New Hampshire.

® A 1% annual growth rate factor was determined in the June 2012 initial scoping meeting with NHDOT.
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Figure 3: DMS Employee Access Route Distribution to DHMC from 2010 Smart Commute Survey
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Figure 4 and Figure 5 present the distribution of project generated traffic through the three study area
intersections during the weekday AM and PM peak hours, respectively. Figure 6 presents the further
distribution of site generated traffic through the Exit 18 Ramps area intersections.

Figure 4: Weekday AM Peak Hour Trip Generation Map
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Figure 5: Weekday PM Peak Hour Trip Generation Map
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Figure 6: Exit 18 Area Peak Hour Trip Generation Map
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2.4 Scenario Volume Graphics

Figure 7 through Figure 14 present the weekday AM and PM No Build and Build volumes for the 2015
and 2025 analysis years. As noted above, the No Build volumes includes count volumes adjusted to
design hour conditions as well as projected traffic from all other recently permitted projects in the area.
Build scenario volumes add projected WTRB generated traffic to the No Build volumes. Figure 15through
Figure 18present similar No Build and Build scenario volume maps at the Exit 18 Ramps area.
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Figure 7: 2015 AM No Build Volumes
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Figure 8: 2015 PM No Build Volumes
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Figure 9: 2015 AM Build Volumes
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Figure 10: 2015 PM Build Volumes
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Figure 11: 2025 AM No Build Volumes
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Figure 12: 2025 PM No Build Volumes
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Figure 13: 2025 AM Build Volumes
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Figure 14: 2025 PM Build Volumes
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Figure 15: Exit 18 Area 2015 No Build Scenario Volumes
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Figure 16: Exit 18 Area 2015 Build Scenario Volumes
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Figure 17: Exit 18 Area 2025 No Build Scenario Volumes
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Figure 18: Exit 18 Area 2025 Build Scenario Volumes
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3.0 Congestion Analysis

3.1 Level-of-Service Definition

Level-of-service (LOS) is a qualitative measure describing the operating conditions as perceived by
motorists driving in a traffic stream. LOS is estimated using the procedures outlined in the 2000 Highway
Capacity Manual. In addition to traffic volumes, key inputs include the number of lanes at each
intersection and the traffic signal timing plans. The LOS results are based on the existing lane
configurations and control types (signalized or unsignalized) at each study intersection.

The 2000 Highway Capacity Manual defines six qualitative grades to describe the level of service at an
intersection. Level-of-Service is based on the average control delay per vehicle. Figure 19 shows the
various LOS grades and descriptions for signalized intersections.

Figure 19: Level-of-Service Criteria for Signalized Intersections

Signalized
LOS Characteristics Total Delay (sec)
A Little or no delay <10.0
B Short delays 10.1-20.0
C Average delays 20.1-35.0
D Long delays 35.1-55.0
E Very long delays 55.1-80.0
F Extreme delays >80.0

3.2 Level-of-Service Results

The Highway Capacity Manual congestion reports within Synchro (v8), a traffic analysis software package
from Trafficware, were used to assess congestion at the study intersections. Figure 20 and Figure 21
present the LOS results at the main study area intersections during the weekday AM and PM peak hours,
respectively.

As can be seen below, the addition of project generated traffic is not expected to significantly increase
delays at the study area intersections during the weekday AM peak hour.

During the weekday PM peak hour, increased left-turns exiting Medical Center Drive at the NH
120/Medical Center Drive intersection increase delays for traffic exiting Medical Center Drive but are not
expected to significantly increase delays for traffic on other approaches at this intersection. The addition
of project generated traffic is not expected to significantly increase delays at the other two study area
intersections during the weekday PM peak hour.

e
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Figure 20: Weekday AM Peak Hour LOS Results

AM Peak Hour

2015 No Build 2015 Build 2025 No Build 2025 Build
Signalized Intersections LOS Delay v/c | LOS Delay v/c | LOS Delay v/c | LOS Delay v/c
NH 120/Medical Center Drive
g Overall| B 18 0.74| B 18 0.75 C 21 081 C 21 0.82
EB, exiting Medical Center Drive| C 34 - C 34 - C 33 - C 34 -
WB, from Lot 9 and Jesse's| C 29 - C 29 - C 29 - C 28 -
NB, along NH 120 C 22 - C 23 - C 29 - C 31 -
SB, along NH 120 B 12 - B 13 - B 13 - B 14 -
NH 120/Lahaye Drive
E Overall| D 40 069 D 40 0.70 D 55 0.78| E 55 0.80
EB, exiting Lahaye Drive| E 55 - D 52 - E 66 - E 65 -
WSB, exiting Centerra Park| D 48 - D 48 - D 46 - D 46 -
NB, along NH 120 C 35 - D 36 - D 51 - D 52 -
SB,along NH 120 D 43 - D 43 - E 60 - E 60 -
E Lahaye Drive/Mount Support Road
Overall D 44 0.58 D 46 0.64 D 45 0.59 D 47 0.65
EB, along Lahaye Drive[| B 15 - B 17 - B 16 - B 17 -
WB, along Lahaye Drive| D 50 - D 53 - D 52 - E 56 -
NB, along Mount Support Road| D 45 - D 44 - D 44 - D 44 -
SB, along Mount Support Road| D 46 - D 46 - D 49 - D 49 -
Figure 21: Weekday PM Peak Hour LOS Results
PM Peak Hour
2015 No Build 2015 Build 2025 No Build 2025 Build
Signalized Intersections LOS Delay v/c | LOS Delay v/c | LOS Delay v/c | LOS Delay v/c
NH 120/Medical Center Drive
g Overall D 39 1.00 D 50 1.07 D 55 1.08 E 64 1.14
EB, exiting Medical Center Drive| E 59 - F 98 - E 59 - F 98 -
WSB, from Lot 9 and Jesse's| C 21 - C 21 - C 21 - C 21 -
NB, along NH 120 D 46 - D 46 - F 83 - F 83 -
SB,along NH 120 C 22 - C 22 - C 25 - C 25 -
NH 120/Lahaye Drive
E Overall D 43  0.77 D 44 0.77 D 45 0.79 D 47 0.79
EB, exiting Lahaye Drive| D 39 - D 43 - D 41 - D 47 -
WSB, exiting Centerra Park| E 63 - E 63 - E 69 - E 69 -
NB, along NH 120 C 33 - C 33 - C 34 - C 34 -
SB,along NH 120( D 37 - D 38 - D 41 - D 42 -
g Lahaye Drive/Mount Support Road
Overall| C 28 077 C 31 084 C 28 077 C 31 0.84
EB, along Lahaye Drive| C 22 - C 27 - C 23 - C 28 -
WSB, along Lahaye Drive| B 13 - B 13 - B 13 - B 13 -
NB, along Mount Support Road| E 60 - D 51 - E 58 - D 50 -
SB, along Mount Support Road| D 39 - D 43 - D 39 - D 43 -

As noted above, NHDOT additionally requested delay and level-of-service results at the NH 120/Heater
Road, NH 120/Exit 18 NB Ramps, and NH 120/Exit 18 SB Ramps intersections without commentary, for
use in future planning. Figure 22 and Figure 23 present the Exit 18 area congestion results during the

weekday AM and weekday PM peak hours, respectively.
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Figure 22: Exit 18 Area Weekday AM Peak Hour Level-of-Service Results

AM Peak Hour
2015 No Build 2015 Build 2025 No Build 2025 Build
Signalized Intersections LOS Delay v/c | LOS Delay v/c | LOS Delay v/c | LOS Delay v/c
NH 120/Heater Road
Overall F 126 1.22 F 136 1.25 F 169 1.35 F 180 1.38
EB, along Heater Road| D 53 - D 53 - E 55 - E 56 -
WB, along Heater Road| F 102 - F 102 - F 120 - F 121 -
NB, along NH 120 F 156 - F 170 - F 219 - F 235 -
SB,along NH120| E 61 - E 62 - E 59 - E 61 -
NH 120/1-89 Exit 1 NB Ramps
g Overall E 60 1.16 E 67 1.19 F 96 1.29 F 105 1.32
WSB, exiting -89 Exit 1 NB Off-Ramp| F 96 - F 106 - F 139 - F 149 -
NB, along NH 120 E 60 - E 69 - F 111 - F 122 -
SB,along NH120| B 16 - B 16 - B 17 - B 17 -
g NH 120/1-89 Exit 1 SB Ramps
Overall| D 40 0.80 D 41 0.82 D 49 0.90 D 52 0.92
EB, exiting -89 Exit 1 SB Off-Ramp| C 33 - D 35 - D 51 - E 57 -
NB, along NH 120| D 44 - D 44 - D 44 - D 45 -
SB, along NH 120( D 49 - D 50 - D 50 - D 50 -
Figure 23: Exit 18 Area Weekday PM Peak Hour Level-of-Service Results
PM Peak Hour
2015 No Build 2015 Build 2025 No Build 2025 Build
Signalized Intersections LOS Delay v/c | LOS Delay v/c | LOS Delay v/c | LOS Delay v/c
NH 120/Heater Road
g Overall F 95 1.15 F 102 1.17 F 132 1.27 F 140 13
EB, along Heater Road| F 97 - F 99 - F 116 - F 120 -
WB, along Heater Road| F 263 - F 264 - F 294 - F 293 -
NB, along NH 120| B 17 - B 17 - B 19 - B 19 -
SB, along NH 120 F 98 - F 112 - F 160 - F 176 -
g NH 120/1-89 Exit 1 NB Ramps
Overall| A 9 1.01 A 9 1.04 B 10 1.11 B 10 1.14
WSB, exiting 1-89 Exit 1 NB Off-Ramp| D 52 - D 52 - D 52 - D 52 -
NB, along NH 120 B 16 - B 16 - B 17 - B 17 -
SB,along NH 120 A 3 - A 3 - A 4 - A 4 -
g NH 120/1-89 Exit 1 SB Ramps
Overall| C 26  0.68 C 25 0.69 C 27 074 C 27 0.75
EB, exiting -89 Exit 1 SB Off-Ramp| D 54 - D 54 - D 55 - D 55 -
NB, along NH 120| D 40 - D 40 - D 41 - D 41 -
SB,along NH 120 A 10 - B 10 - B 11 - B 12 -

4.0 Conclusions

The proposed Williamson Translational Research Building (WTRB) is located on the main DHMC campus
and will provide new medical research space and administrative offices, and will be primarily filled by
researchers and staff from the Dartmouth Medical School (DMS). We understand this project will add
approximately 300 new employees to the site and that additional parking is planned to be created on-site
to accommodate these new employees.

Using ITE trip generation rates for the Research and Development land use (LU 760) we project the site
will generate approximately 150 new trips during the weekday AM peak hour (129 entering and 21
exiting) and 151 weekday PM peak hour trips (15 entering and 136 exiting). After distributing these new
trips onto the surrounding roadway network following distribution patterns observed for existing
Dartmouth Medical School employees working at DHMC, we expect the WTRB project will not
significantly increase weekday AM peak hour delays on any approach at the three study area
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intersections. Additionally, while we project increased weekday PM peak hour delays for eastbound
vehicles on Medical Center Drive at the NH 120/Medical Center Drive intersection, increased eastbound
left-turn traffic here is not expected to impact delays for through traffic along NH 120 and no significant
increase in delays is projected at the other two study area intersections during the weekday PM peak
hour.

Additionally, the NH 120 corridor has been an area of growth for many years and with several recently
permitted developments and known congestion levels along the corridor, NHDOT has recently
commissioned a corridor-wide planning study to investigate potential improvement projects and
strategies for the corridor.

The applicant is currently working with NHDOT and the City of Lebanon to determine an appropriate
contribution to overall NH 120 mitigation efforts. The applicant will also provide NHDOT a
comprehensive set of traffic volumes for the NH 120 corridor from the NH 120/Hanover Street
intersection through the NH 120/Greensboro Road intersection, including recent peak hour traffic count
data, design hour volume adjustments, projected volumes from all recently permitted projects on the
corridor, and new WTRB generated traffic volumes, to be used in future planning efforts.

12 September 2012
Page 20

e



